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3 ] «ftg*fl:<Z)DNAS»g^ F* >T > U #> F*g£- 

F*>f St fen- Kt5lfef=&tt5^^^-SJ:t;t 

TV**^**-##ASftfciWlfc. 

6 ] mtt^m®- 2> V if y K £ ;* * U - - > ^"T * 2f SST 

(B) HK-*-«ttS:*ffi"t*Xg. 

(A) »M1 ^M5©VN-rti^lCsSm©«BflglC^fb^#lS:^M$ii:SXS 

(b) i/sK-dt-fStt&^ffi-rsxs, 

1 miE# 2000-301258 7 
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(a) i 7>m 5 v> \,^tifrizmm<?>MM\z&&imte?-zmA-tz>j:n > 

(B) (A) ©XiglcJ: y^5t^^#AStife$fflJ^{C';^> Ktf>Mfg#£ 

(d) u m s n fejwis** £ & £ it, 

(a) i nm s&^M^zmm&fflM^WL&imm^zmA-t&jim. 

(b) (a) <Dj:mzj:vm&mte*t>mA2ixr~MM\zvx>F(Dmmifc*: 

(A) ff^2 * fctt 5 fcffi«©fflflBfc«fcat^&#A^5I5|I, 

(b) (a) <Dj:mzj:v&&mfc*tfmA2nfcmmiz&f£&M¥&$z<>i) 3 

(C) i/aK-*-iStt&fcffll-sig, 

(A) m^2^fett5JC|B«OMlC^it^&»A-rSXS, 

(b) (a) ©xs»cj:ya«»e^#Aanfej|!iBJiac#fl5tts[^^^>D3 

2 ffiSE# 2000-3012587 
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(C) U^-^-M&MtSm 

TOi2] m&m6izum<z>%mz£vmMvoz>. mft&wmzng 

^X^£DNA#=r-F^£#>;\-*ST*&oT, ^ >DgS:?£tt£!tf 

8] fE#I#-f§- : 4 tciB«<z>t&Sfe^b&£DNA£/w^y 

^ ^ >d 3 ic sg«-r * & ^ -r <& # > ? «. 

K"t3DNA 0 

[1^2 0] BB#I## : 3lCfB«©J^SSB^J^e>^SDNAi:/N>f ^* 

[fjf^2 1] @E^!J#-# : 4 lCfg«(5D&M2^J;fre>&SDNA£/\-f ^f'J 

3 ffiSE4#2 0 0 0 - 3 0 
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[if 3^ 2 2] ff#^l 9 75^2 1 tf>VNi*4X;WCfB^(Z>DNA£"£t?'< * # 
[»*^ 2 3 ] 1 9 #M 2 1 ©V>i^jWCB«©DNA£^nrfglC 

»#«2 4] »#«2 3JCfi«©^jBtCtft#S:««'r6XSS:-d"tfs fit 

5#Ml 8©VN-rti3b^C|3«©^>A^^©^^o 

[38f£©f¥*ffl&I&«9!] 

[0 0 0 1] 

Stte^tf U iS > K© IMEf* £ y 2f > K^SEft-T S # y 9 R £ n - FT * 

T»»s^ : a?^s:tt2E'rs3&a5tcH'r«. *»wtt±aa*«6S:ismLfc«w 
^£Mc*g-&T5 y y -->^T&:£&. y --y*f-%m\z 

[0 0 0 2] 

-51a Kndpi/l^^ ^ >D 3 (la ,25(0H) 2 D 3 )(A. W. Norman, J. Roth, L 

. Orchi, Endocr Rev. 3, 331 (1982); H. F. DeLuca, Adv Exp Med Biol. 196, 
361 (1986); M. R. Walters, Endocr Rev. 13, 719 (1992)) ft, 3*^65^7^^ 

£/tf#^>D3 (25(0H)D3) «V*TW»T?*«ft3*lTl a ,25(0H) 2D 

3#££<5(H. Kawashima, S. Torikai, K. Kurokawa, Proc. Natl. Acad. Sci. 

4 fflSEIf 2 0 0 0-3 0 
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USA 78, 1199 (1981); H. L. Henry et al., J. CellBiochem. 49, 4 (1992)) 
. ^#5>D^§#: (gT, TVDRj fcU&SB-r*) Ma ,25(0H) 2 D 3 #jK£"f £ ^ 
illCj:oTVDR(D h^>X?S1£'fbf^ffl^3l^@r$n(M. Beato, P. Herrlich, G 
. Schuts, Cell 83, 851 (1995); H. Darwish and H. F. DeLuca, Eukaryotic G 
ene Exp. 3, 89 (1993); B. D. Lemon, J. D. Fondell, L. P. Freedman, Mol. 
Cell. Biol. 17, 1923 (1997)), f0^fcLT, ^;i/i/^A3jx^tX^e/X, 

^•©S^^iigiS$tlS(D. D. Bikle and S. Pillai, Endoc. Rev. 14, 3 (1992) 
; R. Bouillon, W. H. Okamura, A. W. Norman, Endoc. Rev. 16, 200 (1995); 
M. T. Haussler et al., Recent Prog. Horm. Res. 44, 263 (1988); P. J. Mai 
loy et al, J. Clin. Invest. 86, 2071 (1990)) o WlCfcttS 25(0H)Dg(Z>?Ki&'fl: 

&mM i glZi&lzm&LT^2>25(01i)n 3 l<**WMmm (la(0H)7--t=f) iCkot 
ftfcnS, ilfrfcUJSJitfJ: *J#X.e>tVT^So a (OH) T-Wmmt. J £ 

<Dmmm®>T*2b£la ,25(OH) 2 D 3 tCj: y ^©MfiS$:^^(Y. Tanaka and H. F. De 
Luca, Sciencel83, 1198 (1974); K. Ikeda, T. Shinki, A. Yamaguchi, H. F. 
DeLuca, K. Kurokawa, T. Suda, Proc. Natl. Acad. Sci. USA 92, 6112 (1995) 
; H. L. Henry, R. J. Midgett, A. W. Norman, J. Biol. Chem. 249, 7584 (19 

74)), jyjvts v -zsjktfwm & fri/v ^mmzm^-* Z'*-??- r*;i/^ 

y\Z <fc y iECDMSSSr^WS (H. Kawashima, S. Torikai, K. Kurokawa, Nature29 
1, 327 (1981); K. W. Colston, l.M. Evans, L. Galauto, 1. Macintyre, D. W 
. Moss, Biochem. J134, 817 (1973) ;D. R. Fraser and E. Kodicek, Nature 24 
1, 163 (1973); M. J. Beckman, J. A Johnson, J. P. Goff, T. A. Reinhardt, 
D. C. Beitz, R. L. Horst, Arch. Biochem. Biophys. 319, 535 (1995)) 0 Z. 

ax^rtwi/^xctsia (on)T-ifffi&(Dmmtemmz&^T. i« ,25(oh) 2 d 3 

(D. Fraser, S. W. Kooh, H. P. Kind, M. F. Hoi lick, Y. Tanaka, H. F. DeLu 
ca, N. Engl. J. Med. 289, 817 (1973); S. Balsan, inRickets, F. H. Glorie 

5 ffiSE#2 0 0 0 - 3 0 1 2 5 8 7 
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ux, Ed. (Raven, New York, 1991), ppl55165.) ©!§C0#1 a (OH) y-HMfc^ft 

mf&^mkT-%>z>£3$7Libftz>z.iifrib. £ e>tc^eT*$>s 0 m$-mm t^ia (oh 

)T — -£g&g©£{t^tftfp¥#r (S. Wakino et al , Gerontology 42, 67 (1996); 
Eva Axen, FEBS lett 375, 277 (1995); M. BurgosTr inidad, R. Ismaii, R. A. 
Ettinger, J. M. Prahl, H. F. DeLuca, J. Biol. Chem. 267, 3498 (1992); M 
. Warner et al., J. Biol. Chem. 257, 12995 (1982)) IZ i: V . Z.<DBMi$?450 
77^ U-lCM-rsri:#&<^l&£4lfc#, Z<D$Ht^m!&&. Mia, 25(0 

rat^^ cDNA*^^^-n>y$tlTV^^V^Z:^^e>, *m&&tf&\>K Z 
IT, Zlft^Tla (OH)T-if©cDNA(D#ilA^M^tlT#fco j£3=&C&oT^:y 
h iz v ^ yv<z> l a & ZTkmit f s ^i?ttf#gi $ *l £ e> $ ft 

(J. Bone Min. Res. Volll(supl) 117(1996)) . 
[0 0 0 3] 

£3 3T, ±3B©la (OH)y-- 4#3£©«^S*#lcHCS% b < ttlfil 
/l/fc£&*B«fcLfc#^#Mv*&*iTgfe. ^fttttctt, m% ta&m* 9 * - K. 

[0 0 0 4] 

L**ufc#e>, iti&o^TBfi&^ate^&^ii-rsifctt^icBiiiT* 
o^o #ic »*e#©»3H^n-->^tt«ttjoriB*ji«^i8e)*iTv^5fc«> 

[0 0 0 5] 
H&ifljWBfcL «fc e> ^i--5>^S] 

6 ffitiE4# 2000-3012587 
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v^y#> vammttzv F^sm^**>/t*«fcj:r^©»e^«:#« 

fclft^ ICjj^-TS U F £ X * u - - > ^-r 5 £ J: 
[0 0 0 6] 

£U F^mt-e^>7\°^e©^Ci:oTU^> F#£/££*i£l§ltr{C, 
[0 0 0 7] 

J|fte*HCtt, ^^§^#^^, GAL4(JDDNA5jg£- F* >f > i: If* 3 >D^flstf) U # 

, fc^tfGAUODNAfg-S- F* >f XDJUr&BWJOTSMC l/>Jf-#-T*&£ lacZit-g 

T% ^tie>»liaJCcDNA9>r^y-S#AU tf#^>Dffrig#:&»Jl,T, 1/ 
jK-*-?Stt(3DttHJ £?fo£o ^IT, -Mtttf>1£ffi£*l£* n - > & 

38 Jfe U JlSt b £ ? D - > tfHRgl (C if * ^ >DfWK#; £ If * ^ y Z ?Sffi 

y -^>^^^b-^»^W^#lcM^-tS y FT*5# : g**©tfcatE ! fc 

7 aiH#2 0 0 0- 3 0 
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3: fritted© 5? -f ^U-JCfSitT, iill m8Hfc-£#K£>^-f ^ U-5rffl 
[0 0 0 8] 

(2) if *^>d^#t-&£, (i) izmmomm. 

( 3 ) ^w^^oDNA^-a- j y tmft&m&KD vtfy >f > £ 

(4) «rtg§#©DNAi(§^F^>f > AGAMIC fi-*-T*, (3) lCfB«©MflS 

(5) «WS«#©U^f>K*§^K^>f>^^*$>DS*#lcft3fe-r*, ( 
3) (c8B480>fflj& 

(6) irt^§ftt:^t5'J^> 'J-->mMt^ot, 
(a) (l) M (5) ©v^rn^K:lB«©^llIlfi^c*■^ft^«^S:f^fllS•ftsx 

(B) b/K-^-MMtSXg, 

8 ffiSE#2 0 0 0 - 3 0 1 2 5 8 7 
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(a) (i) #m (5) (D^-mmzmmommz^it^^^m^^^ji 

(B) l/jK-^-iStt&tfeffl-r&Xg, 

(a) (i) tstm (5) ©v^-rti^tcaeiRcwiejctitftMe^&^A-r^xs 

(b) (a) <DJimz£v&wmte*t>mAzsnf~Mmzvif>F<Dmmibz 

(C) l/3K~*-?Stt3:tfeffl*SX@, 

(D) l/3K-*-?gtt*«mdtifclBJfi^&*«31^«:#*t'r«XS, 

(a) a) #M (5) ov^ti^tc^cawejctttfeate^sr^A-rsxe 

(b) (a) <Dj:miz£vm&m&;^-tfmAZftfrfflmizv K<z>«f«#& 

(C) l/3K-*-«tt%ttffi"tSXS, 
(1 0) #?SttMlf*5>Dg€:«ttS!lf*5>D3K:agift1-«*>^^jK«:a- 
(A) (2) (5) Klffi*©*ll|]fiK:tm*^&#A^5Xg, 

(b) (a) (Dj:mz&vmwAte*t>mAtsnt~Mmiz#ffi&m¥* $>v 3 

(O i/3K-*-?stt*tftffi"r*x5g, 

(d) i/5K-^-?stt^ffi3tifcji«jia^e,««ia^fe#«"rsxg, 

9 mtiE#2 0 0 0 - 3 0 1 2 5 8 7 
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(A) (2) (5) tCffi«OD»IIIIK:atta^S:#A , t-*XS, 

(B) (A) <DXSKlJ:y*tfta^*««AStlfc«iia»C*?SttSlf*5>D3 

(C) l/tf-^-fSttfc&ffi-rsxg, 

(12) (6) JCBB«0*eSKlJ:*J*lKL-5«, *WS«E#JC»^-rs V X> 

(13) (8) K:ia*©*astcj:y#«it^*, u#> k©ub#&'j k 

(14) (10) JCgB«©*i6»cJ:»;m«L"5S. #*SttS^*S>D 3 &8H£ 

(is) «*o## : i ictH^r ^ / mm&L ^t^tmr $ j mmm*v> i 

(16) : 2 IC|2^<Z>T ^ y &S!£U * tc\tmT K J WM^O 1 * 

(17) iB^J#-^ : 3 JC|B«©«E3£K^j3&»e>«5'&DNAi;^^^i; #V Xi"<5DNA 

(i 8) mpm^: 4 csa*8<©&a£E#[# e> * & dna t >r zf v #*-fx-rs dna 

(19) (15) (18) ©V^-ftl3^K:fla*<3!)4t>^^jgtS:3- k-tsdn 
A, 

1 0 mSE#2 0 0 0 -3 0 
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(2 2) (19) Tbm (2 1) ©V^-rn*^Cfa«(Z)DNA$:-g-tf/<^^-, 

(23) (i9)M(2i) <D^?nfrizmm<DMk*&m~*smiz&n-t2> 

(2 4) (2 3) Kffi«©^«iK«#&#**SX|I&*tf, ( 1 5 ) 73r£ ( 
1 8) ©v^"fti3^KlfiB«©*>^^jR(0M^rj£, 

(2 5) (15) M (1 8) ©V>i s 4x^lCfiS^<Z)^>A^®tC^-a-t-S«t^ 
[0 0 0 9] 

mfo&^foi am. uwmfc*<D'7u^-*-±mz%i&-t2>z. tizzy, y 

ify Kfe#»K:«W3te : ?-©«¥&«» , r*H : ?-S:*8't-. #3SU!K:i3tt 

[0 0 10] 

*mwiz. v#y K©t&«#&y #>F£X&r**>/i*«&3- K-rsit 

Stoats #y K©«r«tt& y Ktc^ 

1 1 EtiftE4# 2 0 0 0-3 0 
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[0 0 1 1 ] 

j*«#M2*#K:*fr&^**#©y ko^^ y-^>^«*Mt-&4&#« 

y#> KT^^a^^icfc^T. ix> 

PPAR, LXR, FXR, MB67, ONR, NUR, COUP, TR2, HNF4, ROR, Rev-erb, ERR, Ftz- 
FU Tlx, GCWte¥<Dyt-7 7>%:&<b (^B® MM Vol.41 No. 8 pl265- 

1272(1996)) &jgv>*iar, -e©^*fea:Axwtc^j«stifcy^f> K*ttffib 
, fttsrt^T^s. «3*-r*y^f>KcDt«rK#s:y^f>K^«i'r 

(tf # * >D^ffc) , ER, AR, GR, MRftif©$Eft^#; (Sfi« #EB* B3I Vo 
1.41 No. 8 pl265-1272(1996)) #&3tlCj8Vi€>ft& s <B U V\ 

[0 0 12] 

f ^ >f > ft £tw;sicjs v \ e> ti z> o 

[0 0 13] 

«<*©«£tcjfc&T3M&**#, #<©*rtS»#»cfev^Ttt, SIS taggtcaj 
St«K:jc£:DTBB^J*«Pl^iaiK:^«4f>r u# MJ fcT- bM^SB^^Mfttcioj 

1 2 ffif2E# 2000-3012587 
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•frt>JSV> Kn-A^&£f##tf e>4l-5 (gfig @ttt && Vol.41 No.8 pl265 

-1272(1996)) 0 z.<Dmv Mv<Dmizitm'&*'<--y--mMtf&&L. cituc £ 

y^P^##0>#^f£&&j£L#5 (K.Umesono et al.Cell Vol.65 pl255-1266 
(1991)) o 

[0014] 

BStifcv^, MAH lacZ. CAT. ;i/^>7x 

[0 0 15] 
[0 0 16] 

^Klg|ft»*©i«v>a)s-i»jfi^HeLaiwj»^#5i-e*.s. ^o.- ^ h 

LTte, J»4Mll|JfiM©/<*#-##^ L<. MiH r pC DNA3j (in 

vitrogeitf±§g) ##tf£>*i£„ ^*#-©^£jffl^©^A&. y>^#;us^ 

[0 0 17] 

1 3 miiE4t2 0 0 0 - 3 0 
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DB«I8fl££M'l4Mfcf* ^ >D^g|-3-&# K-rsfifi-?-©^ * U - 

%jm $yw&m-tz£z>iz7 fw p^-y 

> (ADX) CDfg^^-fc^tfT F W K^S/>*7C#3ft (ADR) ©$83R><** 

AbtWc#Abei5. ^^^-tbtH JliBLfc TpcDNA3j 

(invitrogen*±§g) 
[0 0 1 8] 

K:«U8^sy#>F©f&ffi#«:ffiV*S 0 Vtf>F<Dmmft(DMz&mZ7jk1*:&. VD 
R©y^/>K (?Stti!^*5 >D(la ,25(0H) 2 D 3 )) a>|MK#*T?&«25-fc Fn 3r$/ 
fcf#^>D 3 , ER©y^f>K (x^hn^V) £ «fctfAR©y F (^tKn^ri/ 

f^h^fD>) ©fuigft-c&s^;* bxfn GR©y#>F (zz;i/^y— ;i> 
) ©t&ffi# , e&sii'5*tf*S'3/i/^v'---/i/. MRa>y#>F (7;i/Kxfa>) © 

m^avify FcDlMg#©ftUBtt, »ui6&«*LTv*si«tffiKy K&s&in-r 

£ if © 2f oZ.iL ifivim T*2bZ>* 

[0 0 19] 

&^t% u^-^-o^^^ffi-rso *Abfe««ae-?-^y^f>F©t9K 

#&y FAftt5^>;^f?:3 - FUTV\*ltf, S&j&II L y # > FOOlu 
igfrfr^y #>F#£/£U 3*i#«rtg*fMc£#u 7EM££*ifcy F£ 

(B«ttBB3fllC|£-& ITl/^-!? -ite^ £28313 it 5 

«£zz- FLTV»fctt*iHU y F©|&K*3^e>y FjB^JfcSftfcv^fc 
, l//K-#-it^te5B3IL&^„ Z.(Dt-tb. UaK- J: U IMS 
AiAbfeMIWJ^> F<Z>t5««KS:y F^SgSI-r** 
- FUT^Sj^fr&ifilHrr*;! iuS«»riB-rfeS. l/jtf-df-fSttOtftffi 

1 4 ajffcff 2000-3012587 
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[0 0 2 0] 

et a 1. Journal of Bone and Mineral Research Vol. 9, 577-584(1 994) J iCfBiic 
[0 0 2 1] 

wa^^a-e^^^ y-&£*) tcf^r. ^tn «rts*#tc^M-rs 

U ^ > K i: L T atBi" S f b#*T « & «« »c « ffl -T s r i: 3K« »TIB T? 

& y , * ^ sK- * - ©mttfc £ »*K:«»©«tfcfc-&'»© * a* e» u # > f £ u 

[0 0 2 2] 

>A°^g$:=f- K-r-sa^©^^ y-->y$:ff w g65©a^ 

1 5 tfiiS#2 0 0 0-3 0 
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[0 0 2 3] 

IC^-Tc 1^#^>DW:, *tDlCffFI^T^^fc$nT25(0H)D33&^D, «V*TWR 
T*^ffc£ftTla ,25(0H) 2 D 3 #£D£>#, :£#8fS3tf># 25(0H)D 3 & 
2KMSl/Tla ,25(0H) 2 D 3 tC^g!-t£#>/1?ft, HP*>» ^ >D©1 a&&7fc 

m{t-?Z>*>^9%. (la(OH)T-i?) T*&£ 0 
[0 0 2 4] 

lizift ^/t^Ma^SiftS,, ^©^>A^Rli, Slfi:^^©^ 

A * « £ =1 - K-r *dnat^««kSI b fcffljfi r £ fc £ y mm-*z> ' 

[0 0 2 5] 

R*©T^ ym&jIMgl&£* : £:fi 1 v>, r ft fc^RttKUM© 

n<or $ ;m<Dmmiz?imz-&^T : b£.a>2>o roster* ;t©ti> & 
T7$; sftfB#i#&3e s ft t? $ot, #igtt& ^ * $ y d 3 & tf # 

^ >D 3 tc^-r-5^'l4$:^^-^^>A 0 ^K : b*fe^^«)^ >A*RC-£*ft* 

o %mtt£ito<Dy sttiihTttL. itt r^ssx^ 

^nha-A XLM*mm&nmftffi mmmzzmm p24i-248j ess*© 

3f »bft£ 0 rUBfctf) TQuikChange Site-Directed Mutagenesis Kit 

j (stratagenettig) £5ftlfl§ LT^MSr^A-t-SZl £ % nrffiT*&6. 
[0 0 2 6] 

16 W200 0-3 0 1 2 5 8 7 
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ihara et al. Molecular and Cellular Biology, Vol .9,577-584(1994)) fciffcjg 
K-rS@E^!l#-i- : 4) lC|B^0)DNAIE#J ( £ fcte^-CD-glS) £glC 

Tx ffi#f#-£ : 3 (*fcttBB^I## : 4) &CtB^©DNA@e^J;fr £>&SDNA£;/W "^U 

^ftif^w&n*. fcfc. BWf # : i (*fettBB3?a##:2) \zumo*y 

il^T. @H#J##:3 (£fc&IE#!#-if : 4) KffilBODNAiiiSvvfBBttfc^'rS. 
*v^Hf£i:ii, 4>£< £=&70%a±, 0* L<&4>&< £*»80%j£iLt* s&ic 

b<tt^J!fc<i:t)90%jeil±<DK^J©W— tt&tB-T- Zl(Z)i:e>^DNA5:#Mi- 

h**©*>^^««:3- F-rSffiW## : 4) tCSB*©DNABi#l«:tt3[i: b 

T 32 PT?5fc»^lf§EU gift*: LtcmOcMk^J -<fc U -n>^-r-5 

. /N^y'J^^fttbtH If, 10%*;i/AT^ F, 5xSSPE, lx^WN 
lxtf4r»^DNA<Z>2M£T?fr3. IftbV^ftillTH 25%/Jx;i/AT 
F, 5xSSPE, ix^y7\;v lxVtrm^-MA&ZkftX'&V. ZblzftitL 

t^tttit 50%^;VAT^F, 5xSSPE, lx^y;\)Vh^m. lx-^^r^DN 

[0 0 2 7] 

CDDNAWu cDNAT*^ >7* / ADNAT?*) cfc < , * k^J&DNA^&o T J: V 1 *,, 

#yswfg;t.Lx£.m-*z>frtbiz&mmisZ)2>o snt>. *mw<n&yrt?gi*^ 

1 7 ffiSE#2 0 0 0-3 0 
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- K-TftDNA : 3£fc&@B#J## : 4C|B^0>DNA) fcjgiS&Sl! 

[0 0 2 8] 

, PET (S*->f>tm) J^JfjilCfflV^tl, tt4M«]|&T*&*llipcDNA3 (^f>tf 

**w**K<z>»«m, «Utf, pGEX (77;i/7^>7ti?) &Mv^fc»^K:tt^ 

[0 0 2 9] 

#f&W®*>^*R&?i^&ifJC$£AU «l£«fcJRJC <fc U IGH^fcW 
[0 0 3 0] 

1 8 ffiSE#2 0 0 0- 3 0 
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0>DNA0)^M> Mtftmzi^ P382S(CCT^e>TCT^\0)^M)> R335P(CGG^ ^CCG^CD 
^HK G125E(GGA^e>GAA^\©^M). R107H(CGC^e>CAC/\©^) £ LT 

Aj£,7f / J1/X8sfc£feJgV*T, in vivo^ex vivo&lC «fc *J flt|*I&C#AS 

[0 0 3 1] 
[0 0 3 2] 

la (0H)7-1f&3- K^*^£cDNAfc*n->te^SfcfcK:, #«i8#e>M: 
tfcg*#&^Lfc»^*o-:=.>^*:fc|»$aufc. l a ,25(0H) 2 D 3 (Z> 

tJfK#-e*>-&25(0H)D 3 ««, la (OH) T--€^t£^#^Ef VDR© 
Mttft«1B&iSffiftl^*;ifc&aS«i:bTV*<& (01) 0 VDR(AF-2) 
©U^f> K&#ffih9>^?Sttft«IBtt, la ,25(0H) 2 D 3 JCj:oT»#S*l**« 
, 25(0H)D 3 iCj;oTliil^$n^V^c 1 a (OWT—^^^LTV^SjHMST?©* 
, 25(0H)D 3 J^la ,25(0H) 2 D 3 '\i:«'ffcStlSfc«t), Riffllfttt* 25 (0H)D 3 <7)#:fi£T 
-eiaGZl/^-^-it-ed : -^^i-5^*i:bTX-gal^(M. A. Frederick et al. 
.Current Protocols in Molecular biology(Wi ley, New York, 1995)) \Z <k -d X%k 

1 9 ajU#2 0 0 0 -3 0 
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[0 0 3 3] 

7jS«>©VDR^^V^^(VDR-/-V^X)©WliiT*«, 1 a ,25(0H) 2 D 3 tf>jfil?f il^ 
#*L<i«^£fcrt**> (@2) , la (0H)T-€^1£*^VNii#^e>n<5fc*, 7 
ji«)©VDR-/-V^^©W8iS:^^^-/^ U -<DM§gtCMV>fe„ jtfU (A) + RNA& 
ift$gL(K. Takeyama et al., Biochem. Biophys. Res. Commun. 222, 395 (1996 
); H. Mano et al., J. Biol. Chem. 269, 1591 (1994)), ^JlfcM^T^cDNA 
SrBISgLfe(U. Gubler and B. J. Hoffmann, Gene 25, 263 (1983); M. Kobori 
and H. Nojima, Nucleic Acid Res. 21, 2782 (1993))„ ^cDNA3r, SV40£^i 

t^zcos-mffiteT'&wmmT'gzm^Lmvsftm^v pcdna3 (invitro ge 

n?±5g) ©HindHIgp^lCjpAbfeo ^#<3DGAL4(UAS) x2^.t?/3 -^n 
i E- # - fcBasic^^ # - (Clontech*±$g)(Z)v;i/^-* n -n> Mc£P 
AtSZ:i:lC<!:oT, ^-^X ^ Kl7M2-G-lacZ£#tilL£:„ GAL4 DNA 

K* >f > fcBteLfcVDRU K*g-£ -f > (VDR-DEF) [GAL4-VDR (DEF) ] (K. 
Ebihara et al., Mol. Cell. Biol. 16, 3393 (1996); T. Imai et al., Bioche 
m. Biophys. Res. Commun. 233, 765 (1997) ) V*T, U jtf > KJCfc »J 

tfl(DMEM)T«#IU*:COS-l|irfla»C, 0.5/t g©GAL4-VDR(DEF)*8JB'<* * l#g(E> 
17M2-G-lacZ, ^41^4x0.2 # g©ADX$8JK'<* # -^tfADRHS^ # # - (T. Sakak 
i, S. Kominami, K. Hayashi, M. AklyoshiShibata, Y. Yabusaki, J. Biol. Ch 
em. 271, 26209 (1996); F. J. Dilworth et al., J. Biol. Chem. 270, 16766 
(1995)), 0.1*tgCD583CcDNA^>f "f^ cDNA^^-f "f^ U - il&lC U 

3K7x^^>KSI(GIBC0 BRLtt»)«:ffl^T, -I^WfC^HIgSIUfc. 
3^e»12l©raft, 10~ 8 M<Z>25(0H)D 3 &JMK»1U 7BR«&J&>e>48B#|Slfc, ^fflflg 
£0.05%GD4O]/#;i/y;i/-rk: KT?@)EU X-galfc^JC37TCT4^ISf>f 
htSrilCfey, la (0H)T— ^JSttO^Sr^-r/S^^^ hS/^f— tftdUBtt 
fciWffi&X-galife<feJCj:oTEfJ6Lfc (03(c)) (M. A. Frederick et al.,Curre 
nt Protocols in Molecular Biology (Wiley, New York, 1995)#flg)„ * 
3lff^3>hn-^tt, »3BcDNA-9>f^9U-«:#l»L (03(a)) , jK*^ 
^ ^=7> hn-;i/T*li, »3S9>f -£#B&U se>JC25(0H)D3<z>-ftt>»;K: 

2 0 ffi|I# 2000-3012587 
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la ,25(0H) 2 D 3 &8s;&IJLk (03(b)) . 
[0 0 3 4] 

^nv^.tT3.I/-2/3>tC«J:oT^^6^lCS«)(H. S. Tong et al., J. Bone Mi 
ner. Res. 9, 577 (1994)#Rg), PCRMOS/^ffi^lC^ Lfe. PCR^S:1%T 
^n-^^;i/±T?^ci*S-&, 2.0^e>2.5kb#i£(7)-7^^^> h (^2®$;ft£^R 
la (OH)T-ifcDNA©^C^S) «:*MHU pcDNA3[%tC-9-^^ n -><ffc Lfc„ ^> 
#Afc64* n - yfr L £cDNAtf>gB#|«e#r 13* n - > ©55;£&OR 
F£n- Kt5rt^$nfe„ ZKD#-^cDNA^ a - > £?S#A LfcCOS-umflS 
te. X-gal*£fe{C|^4£T-&o£: (03(d)) 0 
[0 0 3 5] 

-fef-$/3>*? U - — >^iCi:oT. £:RcDNA#f#£>*lfc 0 ORFj^ £ Jfjg £ ft 5 

75;aswti, 5077^ jMfrbte&mMtem&nzmmvT^z (eno . 

[0 0 3 6] 

z:©#>/\ 0 *fC (jt^. rcYPiADj £ig^) li. $ h^y Fvrm&iisy-m 

fc^U ££tC P4507T^ U >/t-i:^S^ffil^'l4$:^'t(D. W. Neber 
t, DNA Cell Biol. 10, 1 (1991)#flg)„ #IC ^ y h (3D fcf * ^ >D 3 25-tK^W 
3Rfc©ffiHtt«, 41.7%T*&y. V^^©25(0H)D324-*gft{fc»3Rt©«Hffitt 
„ 31.6%T&£ (05) (0. Masumoto, Y Ohyama, K. Okuda, J. Biol. Chem. 26 
3, 14256 (1988); E. Usui, M. Noshiro, Y. Ohyama, K. Okuda, FEBS Lett. 262 
, 367 (1990); Y. Ohyama and K. Okuda, J.Biol. Chem. 266, 8690 (1991); S. 
Itoh et al., Biochem. Biophys. Acta. 1264, 26 (1995)#flg)= #{C<fc<^# 

. /\ A *g# F :* -f > <Z>=fMft ^ ft ft70% , 80% T? fe S o 
[0 0 3 7] 

M#mm& (Pr omega*±§g) Zm^T [ 35 S] ^ft->0^ftTt*>f>^b 
D SIR 5 -life rcYPiADj 10%SDS-PAGEIC J: U 8¥#r b £ 3 5 (H. Sasa 

ki et al., Biochemistry 34, 370 (1995)#iO „ £J:-£55kDa 

2 1 mSE# 2000-3012587 
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T'&U (06) , SP^#Sg$tLfcla (0H)T-if<7)^*i:-^:UTV%fc(S. Waki 
no et al, Gerontology 42, 67 (1996); Eva Axen, FEBS lett 375, 277 (1995) 
; M. Burgos-Trinidad, R. Ismail, R. A. Ettinger, J. M. Prahl, H. F. DeLu 
ca, J. Biol. Chem. 267, 3498 (1992); JL Warner et al., J. Biol. Chem. 25 
7, 12995 (1982) #flg)= 
[0 0 3 8] 

[HJ6W2] rcypiADj (ZM >tf/tfu:;}3tt£?Sf£<z>&tii 

rCYPlADj -f>tf/tfT% 25(0H)D 3 £?gf£M^# ^ >MZ$&lfrt 2> £\Z£ 

o t, vdr© h ^ zsxtsmmm zttflnt-rzmtizw ^ d t £5t^#>£ £«mc 

, 0.5/*g©GAL4-VDR(DEF)|i!3|/<? 1 #g©17M2-G-CAT(S.Kato et al.,Scie 

nee 270,1491(1995)), ^tl^tlO.5 ft gCDADX^Jg^ * # — , ADR^S^I^ # - (T. 

Sakaki, S. Kominami, R. Hayashi, M. Akiyoshi-Shibata, ¥. Yabusaki, J. B 
iol. Chem. 271, 26209 (1996); F. J. Dilworth et al., J. Biol. Chem. 270, 

16766 (1995)). 1 fi gOCYPlAW^K ^ # - 25(0H)D 3 ^^lil a ,25(0H) 2 D 3 

<D&mtT*. CQS-iMffilzmi&mM&mLfc. iotf>f^iift&CATyy1r-f *mi<D 

Vl£.LTm7<D±miZm-t. rcYPlADj fg^^-fcMV^Vvli-^;}:, la, 25(0 
H) 2 D 3 ©*i^ CATl/tf-^-Mte^fcfSffi'ftbfctf. TCYPlADj £383t£i±£ii 
^JCtt, 25(0H)D 3 #l//tf-*-Mfc^£rattfb^5££#T^fc o LfrUfctffc 
, ADXX«ADR(D##^T"e«> 25(0H)D 3 &C<): S^S^Mtt^*^ b^&fro 
ZLtie><DM^^e>, TCYPlADj ^25(0H)D 3 ?:la ,25(0H) 2 D 3 {CKfbi"Sla (0H)T 
- if T? & 5 Z £ < 7jk1& £ *l 5 c 
[0 0 3 9] 

[Jg«S«3] TCYPlADj <D£.m®<Dlt¥Wftffi 

TCYPlADj K^SS^/fcffc&fc^&JC&jrtSfcfcK:, HgfflHPLC&OfjSffiHP 
LC£ffo£:(E. B. Mawer et al., J. Clin. Endocrinol. Metab. 79, 554 (1994 
); H. Fujii et al., EMB0J, in press, (1997)#M)o [ 3 H] 25(OH)D 3 (10 5 dpm ; 6 
.667=-^^^ u;b/nmol, Amersham International) ADR^Jg^ # # — &t>*ARX 
SB^?*-*:. CYPlAD#3B/***-S:7gR«iftLfc (08(b)) *fctt^jBt«il 

2 2 ffiSE#2 0 0 0 - 3 0 1 2 5 8 7 
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l/TV**^ (08(c)) ffiSfc (5xl0 6 ) tPkKL. 371CT*6^^-r >^rzr/<- h bfe 

Z /-;i/(88:6:6) $:M VNfcTSK^;i/i/ U * 150^7 9 A (4.6x2501^ h-V 
-)lC<fc£JftfBHPLCT*, ^l.Oml/^T'^-tfbfcc «£H L £®#£il«>, 
JW-|g$:?S#^>^^-^3 >;*J?>#-lCj:oTfHiUJb£(E. B. Mawer et al., 
J. Clin. Endocrinol. Metab. 79, 554 (1994); H. Fujii et al., EMBOJ, in 
press, (1997))„ g&GD \ZZ ^ Z/VmMfo [1 a , (0H)D 3 . 25(0H)D 3 . 24,25(0H) 2 D 3 
% la ,25(0H) 2 D 3 S.^la ,24,25(0B) 3 D 3 ] S:i'D7h^77>f-i:^H 
tf # 5 ^Dfl^^U^^i/H >^>f A$:264niB(DUVlSiRCi: (08(a) 

) o 

[0 0 4 0] 

±m<DM^PLCtmWZhX. i£*BBPLC£?T o£„ rcosmasil 5C18-ARJ 
«L£:*7vA(4.6xl50mm, ^-^J^>f **£) £JB^T, #SMB©8feSU.0ml/# 
T?, [ 3 H]la ,25(0H) 2 D 3 ©#*£?:fl|}^«)fe„ «&©tf# ^ >DSf#ft£09(a)lC, 
TCYPlADj o^TSfctt^^^ETTCDSJS^jafto^nv b^A£, -eti-? 
*l09(b) % 09(c) lC^i" 0 
[0 0 4 1 ] 

JKffiHPLCJfetJPjSSWHPLCKlfeWSy^^S/s >#>f m&<D 
la,25(0H) 2 D3©U^>S/3>4t>fi»fc^^t— StLfc. ZL(DZL£frb. fCYPlA 
Dj ODcDNAtt, 25(0H)D 3 S:la ,25(0H) 2 D 3 iC*^fc-t-5^^^©la (OH)T-if 

[0 0 4 2] 
[^M#J4] TCYPlADj 

7M@^)iESv^XS.t^VDR-/--7^X© TCYPlADj <g^M©M#*jnco V> 
THaELfeo Hi, Wu MI, JW. fflft /Jn», &J», 

jKU (A) + RNA£fl&ffiU ^O-^ilLT TiCYPlADj &t>*/3 -T ?^><Z)cDNA£;g 
V^fc 7 — •9*>^'n y hJC J: yfl¥4ffl/fc(K. Takeyama et al., Biochem. Biophys. 
Res. Commun. 222, 395 (1996); H. Mano et al., J. Biol. Chem. 269, 1591 

(1994)). rcYPiADj ' ©*S^jg4&ttWI»K:#— Ki: It^ffiS 

2 3 ffi!iE4f 2000-3012587 
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ft. *<D&^m%<D*%2(2Akb P )&tU-yikZfrfccmk<D*g2 Sfcbfc 
(010) . ^©V^<O*^©^a^T*la(0H)T-if?S^4^#^$tlT^^-g>3&KA. W 
. Norman, J. Roth, L. Orchi, Endocr Rev. 3, 331 (1982); H. F. DeLuca, Ad 
v Exp Med Biol. 196, 361 (1986); M. R. Walters, Endocr Rev. 13, 719 (199 
2);G. A. Howard, R. T. Turner, D. J. Sherrard, D. J. Baylink, J.Biol. Ch 
em. 256, 7738 (1981); T. K. Gray, G. E. Lester, R. S. Lorenc, Science 20 
4, 1311 (1979)). la(0E)T-1i<Dfe^mm$WMft<DmnT*ltftlliil''<?lslZte 

[0 0 4 3] 

rcYPiADj mte^jkzf24m)T (cYP24)mte?-<D$&m<D ; -*fyzfu v h 

Mffi*. mmA<Dloc ,25(OH) 2 D 3 £&^l,fc(50ng/E)(+K £ fcta&^UT 
V^-), 3MS&t£ 7jl@(Z>VDR+/+V?vU VDR+/-v"?X. VDR-/-V? * T4to 

(012) o mftm^z\£.iz, vDR-/-^^x(3^^7i®t&)T% zwmfc^wmv^ 

ll&t*®12) „ la ,25(0H) 2 D 3 ©^^lC<fcoTVDR+/+Vi7>lS.^VDR+/-V>X-e 

«ia m)T-vmfc^mm&mMizmiffliitifeit)K smBfozfimucDym-/- 

-vVXftVltfllMZtltefr^fro *£oT, 7 3iS©VDR-/-V^X©J&M<Z)la ,25 
(0H) 2 D 3 b^;i/^ji^i: U^iS^r Hit (BI2) , la (OE)T-l£<Di&ffl$&l%<Dt=. 
#>T*&3*>bV\, Z.n*><Dffi$k*m7L&£>1£2>}l. Vify K#*£-£L£VDR#. 1 
a ,25(0H) 2 D 3 lCj;Sla (OH)T--fe*5t^©|g^(Z)^<Z)MfiiS{Cg33*LTV>SZ:il 
#X.^tV-5o VDR-/-x"i?;*T*te, 24(OH)7-if«te^©#§35!fcJU 1&ffi^-5Tfg& 1/ 
^Jl/lfeT'fSTU la ,25(0H) 2 D 3 JC#-rSS:jC5iiB^tl^^o3t (Elll&tm) 
„ 24(0H)T-i?itte^», tf^jr ^>D(Z)^'[4ST^ §24,25 (OH) 2 D 3 tC25(0H)D 3 
fclfEtt^t^T'&'J, ZOmte^-mmtloi ,25(0n) 2 T> 3 lZ£^TlElZM®2n 

Tv^„ ztie>o^^e>, u k#i^l£vdr#, 24(0H)r-i?it£^© 

•7°U^-# -ft<D¥& 5. >Df5^ml/^ y h SICTla ,25(0H) 2 D 3 ^#-T-5it 
^<Z)#8^U:BB;boT^&Z:£#^Sg2ft£:(C. Zierold, H. M. Darwish, H. F 

2 4 ftgiE#2 0 0 0 — 3 0 1 2 5 8 7 
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. DeLuca, J. Biol. Chem. 270, 1675 (1995); Y. Ohyama et al., J. Biol. Ch 
em.269, 10545 (1994)) 0 ZLft <D%£m&. U if> F#jj£-£ LfcVDRtf. la, 25(0 
H) 2 D 3 IC J: 3 1 a (OH) T - if & 24 (OH) T - if CDitte^-^CDSggP tc£*f 0>#&T* 

[0 0 4 4] 

mm 

Y>?Xla zK$Mfc^<Z)SacI I (500b P )-EcoRI (1200bp) ft ft ^zfU-zfUV. H 
MES1ffSfl$il{<fc UpolyA RNA£»ffiUT, ^ A #*ZAPI I lC&B2*j& AyT*f£!$l{ L fclE^ 

-2s?lZT¥ * 5 >D©la&£7«fl:^<5Mi£::=i- F^St: hitte^£Ifc#L 

[0 0 4 5] 
[^^©^] 

&ftmK£ y, y#> K©t(f«g#«:y^f>K^SEiJI'r S#>A^«£=i- k-t 

©4«tt&*5*K:#JJB b fc#?£T*& y . UsK- # -tf>?fr[4T* gift© 
[0 0 4 6] 

©#£#^£;ftT^&^;*-^7>^tt©y F©^fc£&c;£JBT*&5 0 

[0 04 7] 

2 5 tfi§E# 2000-3012587 
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[0 0 4 8] 

B?!I#-^ : 1 
mm<b£kt$ : 507 

Met Thr Gin Ala Val Lys Leu Ala 
1 5 
Ser Arg Val Phe His Arg He His Leu Pro Leu Gin Leu Asp Ala Ser 

10 15 20 

Leu Gly Ser Arg Gly Ser Glu Ser Val Leu Arg Ser Leu Ser Asp He 
25 30 35 40 

Pro Gly Pro Ser Thr Leu Ser Phe Leu Ala Glu Leu Phe Cys Lys Gly 

45 50 55 

Gly Leu Ser Arg Leu His Glu Leu Gin Val His Gly Ala Ala Arg Tyr 

60 65 70 

Gly Pro He Trp Ser Gly Ser Phe Gly Thr Leu Arg Thr Val Tyr Val 

75 80 85 

Ala Asp Pro Thr Leu Val Glu Gin Leu Leu Arg Gin Glu Ser His Cys 

90 95 100 

Pro Glu Arg Cys Ser Phe Ser Ser Trp Ala Glu His Arg Arg Arg His 
105 110 115 120 

Gin Arg Ala Cys Gly Leu Leu Thr Ala Asp Gly Glu Glu Trp Gin Arg 

125 130 135 

Leu Arg Ser Leu Leu Ala Pro Leu Leu Leu Arg Pro Gin Ala Ala Ala 

140 145 150 

Gly Tyr Ala Gly Thr Leu Asp Asn Val Val Arg Asp Leu Val Arg Arg 

2 7 {B|E#2 0 0 0-3 0 1 2 5 8 7 



#5p 9 — 212624 



155 160 165 

Leu Arg Arg Gin Arg Gly Arg Gly Ser Gly Leu Pro Gly Leu Val Leu 

170 175 180 

Asp Val Ala Gly Glu Phe Tyr Lys Phe Gly Leu Glu Ser He Gly Ala 
185 190 195 200 

Val Leu Leu Gly Ser Arg Leu Gly Cys Leu Glu Ala Glu Val Pro Pro 

205 210 215 

Asp Thr Glu Thr Phe He His Ala Val Gly Ser Val Phe Val Ser Thr 

220 225 230 

Leu Leu Thr Met Ala Met Pro Asn Trp Leu His His Leu He Pro Gly 

235 240 245 

Pro Trp Ala Arg Leu Cys Arg Asp Trp Asp Gin Met Phe Ala Phe Ala 

250 255 260 

Gin Arg His Val Glu Leu Arg Glu Gly Glu Ala Ala Met Arg Asn Gin 
265 270 275 280 

Gly Lys Pro Glu Glu Asp Met Pro Ser Gly His His Leu Thr His Phe 

285 290 295 

Leu Phe Arg Glu Lys Val Ser Val Gin Ser He Val Gly Asn Val Thr 

300 305 310 

Glu Leu Leu Leu Ala Gly Val Asp Thr Val Ser Asn Thr Leu Ser Trp 

315 320 325 

Thr Leu Tyr Glu Leu Ser Arg His Pro Asp Val Gin Thr Ala Leu His 

330 335 340 

Ser Glu He Thr Ala Gly Thr Arg Gly Ser Cys Ala His Pro His Gly 
345 350 355 360 

Thr Ala Leu Ser Gin Leu Pro Leu Leu Lys Ala Val He Lys Glu Val 

365 370 375 

Leu Arg Leu Tyr Pro Val Val Pro Gly Asn Ser Arg Val Pro Asp Arg 
380 385 390 
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Asp He Arg Val Gly Asn Tyr Val He Pro Gin Asp Thr Leu Val Ser 

395 400 405 

Leu Cys His Tyr Ala Thr Ser Arg Asp Pro Thr Gin Phe Pro Asp Pro 

410 415 420 

Asn Ser Phe Asn Pro Ala Arg Trp Leu Gly Glu Gly Pro Thr Pro His 
425 430 435 440 

Pro Phe Ala Ser Leu Pro Phe Gly Phe Gly Lys Arg Ser Cys He Gly 

445 450 455 

Arg Arg Leu Ala Glu Leu Glu Leu Gin Met Ala Leu Ser Gin He Leu 

460 465 470 

Thr His Phe Glu Val Leu Pro Glu Pro Gly Ala Leu Pro lie Lys Pro 

475 480 485 

Met Thr Arg Thr Val Leu Val Pro Glu Arg Ser lie Asn Leu Gin Phe 

490 495 500 

Val Asp Arg 
505 



mnm^r • 2 

gJ^KDSS : 508 
M&}<DM : T ^ J Wl 

m m 

Met Thr Gin Thr Leu Lys Tyr Ala Ser Arg Val Phe His Arg Val Arg 

15 10 15 

Trp Ala Pro Glu Leu Gly Ala Ser Leu Gly Tyr Arg Glu Tyr His Ser 

20 25 30 

Ala Arg Arg Ser Leu Ala Asp lie Pro Gly Pro Ser Thr Pro Ser Phe 
35 40 45 

2 9 a*£E#2 0 0 0 - 3 0 1 2 5 8 7 
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Ala Glu Leu Phe Cys Lys Gly Gly Leu Ser Arg Leu His Glu 
50 55 60 

Val Gin Gly Ala Ala His Phe Gly Pro Val Trp Leu Ala Ser 

70 75 
Thr Val Arg Thr Val Tyr Val Ala Ala Pro Ala Leu Val Glu 

85 90 95 

Leu Arg Gin Glu Gly Pro Arg Pro Glu Arg Cys Ser Phe Ser 

100 105 110 

Thr Glu His Arg Arg Cys Arg Gin Arg Ala Cys Gly Leu Leu 

115 120 125 

Glu Gly Glu Glu Trp Gin Arg Leu Arg Ser Leu Leu Ala Pro 
130 135 140 

Leu Arg Pro Gin Ala Ala Ala Arg Tyr Ala Gly Thr Leu Asn 

150 155 
Val Cys Asp Leu Val Arg Arg Leu Arg Arg Gin Arg Gly Arg 
165 170 175 

Gly Pro Pro Ala Leu Val Arg Asp Val Ala Gly Glu Phe Tyr 

180 185 190 

Gly Leu Glu Gly He Ala Ala Val Leu Leu Gly Ser Arg Leu 

195 200 205 

Leu Glu Ala Gin Val Pro Pro Asp Thr Glu Thr Phe He Arg 
210 215 220 

Gly Ser Val Phe Val Ser Thr Leu Leu Thr Met Ala Met Pro 

230 235 
Leu Arg His Leu Val Pro Gly Pro Trp Gly Arg Leu Cys Arg 
245 250 255 

Asp Gin Met Phe Ala Phe Ala Gin Arg His Val Glu Arg Arg 

260 265 270 

Glu Ala Ala Met Arg Asn Gly Gly Gin Pro Glu Lys Asp Leu 



Leu 

Gin 

65 

Gly 

Leu 

Trp 

Ala 

Leu 

145 
Val 

Thr 

Phe 

Cys 

Val 
225 
Trp 

Trp 

Ala 



3 0 



Leu 

Phe 
80 
Glu 

Pro 

Thr 

Leu 

Asn 
160 
Gly 

Lys 

Gly 

Ala 

His 
240 
Asp 

Glu 

Glu 

2000-3012587 
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275 280 285 

Ser Gly Ala His Leu Thr His Phe Leu Phe Arg Glu Glu Leu Pro Ala 

290 295 300 

Gin Ser He Leu Gly Asn Val Thr Glu Leu Leu Leu Ala Gly Val Asp 
305 310 315 320 

Thr Val Ser Asn Thr Leu Ser Trp Ala Leu Tyr Glu Leu Ser Arg His 

325 330 335 

Pro Glu Val Gin Thr Ala Leu His Ser Glu He Thr Ala Ala Leu Ser 

340 345 350 

Pro Gly Ser Ser Ala Tyr Pro Ser Ala Thr Val Leu Ser Gin Leu Pro 

355 360 365 

Leu Leu Lys Ala Val Val Lys Glu Val Leu Arg Leu Tyr Pro Val Val 

370 375 380 

Pro Gly Asn Ser Arg Val Pro Asp Lys Asp He His Val Gly Asp Tyr 
385 390 395 400 

lie He Pro Lys Asn Thr Leu Val Thr Leu Cys His Tyr Ala Thr Ser 

405 410 415 

Arg Asp Pro Ala Gin Phe Pro Glu Pro Asn Ser Phe Arg Pro Ala Arg 

420 425 430 

Trp Leu Gly Glu Gly Pro Thr Pro His Pro Phe Ala Ser Leu Pro Phe 

435 440 445 

Gly Phe Gly Lys Arg Ser Cys Met Gly Arg Arg Leu Ala Glu Leu Glu 

450 455 460 

Leu Gin Met Ala Leu Ala Gin He Leu Thr His Phe Glu Val Gin Pro 
465 470 475 480 

Glu Pro Gly Ala Ala Pro Val Arg Pro Lys Thr Arg Thr Val Leu Val 

485 490 495 

Pro Glu Arg Ser He Asn Leu Gin Phe Leu Asp Arg 
500 505 
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m^m^r : 3 

IB^JCDSS : 2386 

IB3^©S^ : cDNA to mRNA 

%f®L*m-t ffi-g- : CDS 
##&g : 30 1550 
#««:»3eLfc*«6 : E 
SB #1 

CTCTCGAAGC AGACTCCCCA AACACAGAC ATG ACC CAG GCA GTC AAG CTC GCC 53 

Met Thr Gin Ala Val Lys Leu Ala 
1 5 

TCC AGA GTT TTT CAC CGA ATC CAC CTG CCT CTG CAG CTG GAT GCC TCG 101 
Ser Arg Val Phe His Arg He His Leu Pro Leu Gin Leu Asp Ala Ser 

10 15 20 

CTG GGC TCC AGA GGC AGT GAG TCG GTT CTC CGG AGC TTG TCT GAC ATC 149 
Leu Gly Ser Arg Gly Ser Glu Ser Val Leu Arg Ser Leu Ser Asp He 
25 30 35 40 

CCT GGG CCC TCT ACA CTC AGC TTC CTG GCT GAA CTC TTC TGC AAA GGG 197 
Pro Gly Pro Ser Thr Leii Ser Phe Leu Ala Glu Leu Phe Cys Lys Gly 

45 50 55 

GGG CTG TCC AGG CTG CAT GAA CTG CAG GTG CAT GGC GCT GCG CGG TAC 245 
Gly Leu Ser Arg Leu His Glu Leu Gin Val His Gly Ala Ala Arg Tyr 

60 65 70 

GGG CCA ATA TGG TCT GGC AGC TTT GGG ACA CTT CGC ACA GTT TAC GTT 293 
Gly Pro He Trp Ser Gly Ser Phe Gly Thr Leu Arg Thr Val Tyr Val 
75 80 85 

3 2 tfifiE# 2000-3012587 
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GCC GAC CCT ACA CTT GTG GAG CAG CTC CTG CGA CAA GAA AGT CAC TGT 341 

Ala Asp Pro Thr Leu Val Glu Gin Leu Leu Arg Gin Glu Ser His Cys 

90 95 100 

CCA GAG CGC TGT AGT TTC TCA TCA TGG GCA GAG CAC CGT CGC CGC CAC 389 

Pro Glu Arg Cys Ser Phe Ser Ser Trp Ala Glu His Arg Arg Arg His 

105 110 115 120 

CAG CGT GCT TGC GGA TTG CTA ACG GCG GAT GGT GAA GAA TGG CAG AGG 437 

Gin Arg Ala Cys Gly Leu Leu Thr Ala Asp Gly Glu Glu Trp Gin Arg 

125 130 135 

CTC CGA AGT CTT CTG GCC CCG CTC CTC CTC CGG CCA CAA GCA GCC GCG 485 

Leu Arg Ser Leu Leu Ala Pro Leu Leu Leu Arg Pro Gin Ala Ala Ala 

140 145 150 

GGC TAT GCT GGA ACT CTG GAC AAC GTG GTC CGT GAC CTT GTG CGA CGA 533 

Gly Tyr Ala Gly Thr Leu Asp Asn Val Val Arg Asp Leu Val Arg Arg 

155 160 165 

CTA AGG CGC CAG CGG GGA CGT GGC TCT GGG CTA CCC GGC CTA GTT CTG 581 

Leu Arg Arg Gin Arg Gly Arg Gly Ser Gly Leu Pro Gly Leu Val Leu 

170 175 180 

GAC GTG GCA GGA GAG TTT TAC AAA TTT GGC CTA GAA AGT ATA GGC GCG 629 

Asp Val Ala Gly Glu Phe Tyr Lys Phe Gly Leu Glu Ser He Gly Ala 

185 190 195 200 

GTG CTG CTG GGA TCG CGC CTG GGC TGC CTA GAG GCT GAA GTC CCT CCT 677 

Val Leu Leu Gly Ser Arg Leu Gly Cys Leu Glu Ala Glu Val Pro Pro 

205 210 215 

GAC ACA GAA ACC TTC ATA CAT GCA GTG GGC TCA GTG TTT GTG TCT ACA 725 

Asp Thr Glu Thr Phe He His Ala Val Gly Ser Val Phe Val Ser Thr 

220 225 230 

CTC TTG ACC ATG GCG ATG CCC AAC TGG TTG CAC CAC CTT ATA CCT GGA 773 

Leu Leu Thr Met Ala Met Pro Asn Trp Leu His His Leu He Pro Gly 

3 3 Hi3iE# 2000-3012587 
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235 

CCC TGG GCC CGC 
Pro Trp Ala Arg 
250 

CAG AGG CAC GTG 
Gin Arg His Val 
265 

GGA AAG CCT GAG 
Gly Lys Pro Glu 



CTT TTT 
Leu Phe 

GAG CTA 
Glu Leu 

ACA CTC 
Thr Leu 
330 
TCT GAG 
Ser Glu 
345 

ACT GCT 
Thr Ala 



CGG GAA 
Arg Glu 
300 
CTA CTG 
Leu Leu 
315 

TAT GAG 
Tyr Glu 

ATC ACA 
He Thr 

CTG TCC 
Leu Ser 



CTC TGC CGA 
Leu Cys Arg 

255 

GAG CTG CGA 
Glu Leu Arg 

270 
GAG GAT ATG 
Glu Asp Met 
285 

AAG GTG TCT 
Lys Val Ser 

GCT GGA GTG 
Ala Gly Val 

CTT TCC CGG 
Leu Ser Arg 
335 

GCT GGG ACC 
Ala Gly Thr 

350 
CAG CTG CCC 
Gin Leu Pro 
365 

CCT GTG GTA 
Pro Val Val 



240 

GAC TGG GAT 
Asp Trp Asp 

GAA GGT GAA 
Glu Gly Glu 

CCG TCT GGG 
Pro Ser Gly 
290 

GTC CAG TCC 
Val Gin Ser 

305 
GAC ACG GTA 
Asp Thr Val 
320 

CAC CCC GAT 
His Pro Asp 

CGT GGC TCC 
Arg Gly Ser 



245 

CAG ATG TTT 
Gin Met Phe 

260 
GCT GCG ATG 
Ala Ala Met 
275 

CAT CAC TTA 
His His Leu 

ATA GTG GGG 
He Val Gly 

TCC AAT ACG 
Ser Asn Thr 

325 

GTC CAG ACT 
Val Gin Thr 

340 
TGT GCC CAC 
Cys Ala His 
355 

GCT GTG ATC 
Ala Val He 



TTG AGA TTG TAC 
Leu Arg Leu Tyr 
380 

GAC ATC CGT GTA GGA AAC TAT 



CTG TTA AAG 
Leu Leu Lys 
370 

CCT GGG AAT 
Pro Gly Asn 
385 

GTA ATT CCC CAA GAT ACG 



TCC CGT GTC 
Ser Arg Val 



GCC TTT GCC 821 
Ala Phe Ala 

AGG AAC CAG 869 
Arg Asn Gin 
280 

ACC CAC TTC 917 
Thr His Phe 
295 

AAT GTG ACA 965 

Asn Val Thr 

310 

CTC TCC TGG 1013 
Leu Ser Trp 

GCA CTC CAC 1061 
Ala Leu His 

CCC CAT GGC 1109 
Pro His Gly 
360 

AAA GAA GTG 1157 
Lys Glu Val 
375 

CCA GAC AGA 1205 

Pro Asp Arg 

390 

CTA GTC TCC 1253 
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Asp He Arg Val Gly Asn Tyr Val He Pro Gin Asp Thr Leu Val Ser 

395 400 405 

CTA TGT CAC TAT GCC ACT TCA AGG GAC CCC ACA CAG TTT CCA GAC CCC 1301 
Leu Cys His Tyr Ala Thr Ser Arg Asp Pro Thr Gin Phe Pro Asp Pro 

410 415 420 

AAC TCT TTT AAT CCA GCT CGC TGG CTG GGG GAG GGT CCG ACC CCC CAC 1349 
Asn Ser Phe Asn Pro Ala Arg Trp Leu Gly Glu Gly Pro Thr Pro His 
425 430 435 440 

CCA TTT GCA TCT CTT CCC TTC GGC TTT GGC AAA CGG AGC TGC ATC GGG 1397 
Pro Phe Ala Ser Leu Pro Phe Gly Phe Gly Lys Arg Ser Cys He Gly 

445 450 455 

AGA CGC TTG GCA GAG CTT GAG CTA CAA ATG GCT TTG TCC CAG ATC TTG 1445 
Arg Arg Leu Ala Glu Leu Glu Leu Gin Met Ala Leu Ser Gin He Leu 

460 465 470 

ACC CAT TTT GAA GTG CTA CCT GAG CCA GGT GCT CTT CCT ATC AAG CCC 1493 
Thr His Phe Glu Val Leu Pro Glu Pro Gly Ala Leu Pro He Lys Pro 

475 480 485 

ATG ACC CGG ACT GTC CTG GTC CCT GAG AGG AGC ATC AAT CTA CAG TTT 1541 
Met Thr Arg Thr Val Leu Val Pro Glu Arg Ser lie Asn Leu Gin Phe 

490 495 500 

GTA GAT AGA TAACCATTCG GAAGACAGCC AACATCGTCT CTCTCAAGAC 1590 
Val Asp Arg 
505 

AGGATGGGGT CTTTGTTATA CACAAGAGGC ACACTCTCCT TGGAGGCCTG TCTGACCGAG 1650 
CAAACTCCAG GAAGCAGGTC CTGACCTATG TGTACTTGGC CTGACTCAGC AGGCATCGCA 1710 
GAACCACCAT CTTTCTCCTT CCTGCTCAGT GCCTCTCCTG ATCATTCCTC AGGATCCAAT 1770 
GCCTTCAGAT TTTAACACAT CCTTAAAGTG CCAACGCAGG GGTTAACTAC CAACTCCAGG 1830 
CAGCCTGGGG AGGGATTCGC CCCTGATCCT GTAGTGTTCG TTGATGCTCT GTCTAAGCAT 1890 
TTATCACGGC ACAAGCTAAG TGATTGCATC TGGTCTGCAC CTGGCTGCAT CTCTACCTGA 1950 

3 5 ffiSE# 2000-3012587 
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CCATGTGTGT GCCTTCTGAG AAGAGTAATG ACTAGTCTAC TGGGCTTTTA GCTCTTTTTC 2010 

TTTTTGAGAC AGAGTCTTGC TATGTATTCC ATGCTGTCCT GGAAATTCAC AACTTCCTTG 2070 

CCTCACCTTT CCCAAGTATT GGGTTACAGA CTTGAGCTAC CACTTCCAGC TGTATCAGTC 2130 

TTTATATCTC CTGCCAGAGT CTATCCCTTG GTTATTTCAG CACCATACAT TTCTCAGACT 2190 

GAACCTGGAC CATGTGGCAG GATCGTCCAC TCACCAGGCT CTGCCCACCC TTTTTCTCTC 2250 

TTAATCTTTC CTCTAGGGAA GTAAATCTGC CCTTGCCTAA TTTACAGCGT TTTTAAGCCT 2310 

CCGCTACCTT GGTTCTTCAG CCACTCTCAA GTGGATCCAC TTTCTTATCA TCCATGTTTA 2370 

GGCCTGCCCT TCTCCA 2386 
@E^J## : 4 
@B#J0>:R3 : 2362 

mm&m : mm 
mom; : ^#st 

: cDNA to mRNA 

■ cds 

: 1 1524 

ATG ACC CAG ACC CTC AAG TAC GCC TCC AGA GTG TTC CAT CGC GTC CGC 48 

Met Thr Gin Thr Leu Lys Tyr Ala Ser Arg Val Phe His Arg Val Arg 

15 10 15 

TGG GCG CCC GAG TTG GGC GCC TCC CTA GGC TAC CGA GAG TAC CAC TCA 96 

Trp Ala Pro Glu Leu Gly Ala Ser Leu Gly Tyr Arg Glu Tyr His Ser 

20 25 30 

GCA CGC CGG AGC TTG GCA GAC ATC CCA GGC CCC TCT ACG CCC AGC TTT 144 

Ala Arg Arg Ser Leu Ala Asp He Pro Gly Pro Ser Thr Pro Ser Phe 

35 40 45 

CTG GCC GAA CTT TTC TGC AAG GGG GGG CTG TCG AGG CTA CAC GAG CTG 192 

3 6 ffiSE# 2000-3012587 
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Leu Ala 

50 
CAG GTG 
Gin Val 

65 

GGG ACA 
Gly Thr 

CTG CTG 
Leu Leu 

TGG ACG 
Trp Thr 

GCG GAA 
Ala Glu 
130 
CTC CTC 
Leu Leu 
145 

GTA GTC 
Val Val 

ACG GGG 
Thr Gly 

TTC GGA 
Phe Gly 



Glu Leu Phe Cys Lys Gly Gly Leu 
55 

CAC TTC GGG CCG 
His Phe Gly Pro 



CAG GGC 
Gin Gly 



GTG CGC 
Val Arg 

CGA CAG 
Arg Gin 
100 
GAG CAC 
Glu His 
115 

GGC GAA 
Gly Glu 

CGG CCT 
Arg Pro 

TGC GAC 
Cys Asp 

CCG CCC 
Pro Pro 
180 
CTG GAA 
Leu Glu 
195 



GCC GCG 
Ala Ala 

70 
ACC GTG 
Thr Val 
85 

GAG GGA 
Glu Gly 

CGC CGC 
Arg Arg 

GAA TGG 
Glu Trp 

CAA GCG 
Gin Ala 
150 
CTT GTG 
Leu Val 
165 

GCC CTG 
Ala Leu 

GGC ATC 
Gly He 



TAC GTG 
Tyr Val 

CCC CGG 
Pro Arg 

TGC CGC 
Cys Arg 
120 
CAA AGG 
Gin Arg 
135 

GCC GCC 
Ala Ala 



GCT GCC 
Ala Ala 

90 
CCC GAG 
Pro Glu 
105 

CAG CGG 
Gin Arg 

CTC CGC 
Leu Arg 

CGC TAC 
Arg Tyr 



Ser Arg Leu His 
60 

GTG TGG CTA GCC 
Val Trp Leu Ala 
75 

CCT GCA CTC GTC 
Pro Ala Leu Val 



CGG CGT CTG AGG 
Arg Arg Leu Arg 
170 

GTT CGG GAC GTG 
Val Arg Asp Val 
185 

GCC GCG GTT CTG 
Ala Ala Val Leu 
200 



CGC TGC 
Arg Cys 

GCT TGC 
Ala Cys 

AGT CTC 
Ser Leu 
140 
GCC GGA 
Ala Gly 
155 

CGC CAG 
Arg Gin 



AGC TTC 
Ser Phe 
110 
GGA CTG 
Gly Leu 
125 

CTG GCC 
Leu Ala 

ACC CTG 
Thr Leu 

CGG GGA 
Arg Gly 



GCG GGG GAA TTT 
Ala Gly Glu Phe 
190 

CTC GGC TCG CGC 
Leu Gly Ser Arg 
205 



Glu Leu 

AGC TTT 
Ser Phe 

80 
GAG GAG 
Glu Glu 
95 

TCG CCC 
Ser Pro 

CTC ACT 
Leu Thr 

CCG CTC 
Pro Leu 

AAC AAC 
Asn Asn 
160 
CGT GGC 
Arg Gly 
175 

TAC AAG 
Tyr Lys 

TTG GGC 
Leu Gly 



240 



288 



336 



384 



432 



480 



528 



576 



624 
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TGC CTG GAG GCT CAA GTG CCA CCC GAC ACG GAG ACC TTC ATC CGC GCT 672 

Cys Leu Glu Ala Gin Val Pro Pro Asp Thr Glu Thr Phe He Arg Ala 

210 215 220 

GTG GGC TCG GTG TTT GTG TCC ACG CTG TTG ACC ATG GCG ATG CCC CAC 720 

Val Gly Ser Val Phe Val Ser Thr Leu Leu Thr Met Ala Met Pro His 
225 230 235 240 

TGG CTG CGC CAC CTT GTG CCT GGG CCC TGG GGC CGC CTC TGC CGA GAC 768 

Trp Leu Arg His Leu Val Pro Gly Pro Trp Gly Arg Leu Cys Arg Asp 

245 250 255 

TGG GAC CAG ATG TTT GCA TTT GCT CAG AGG CAC GTG GAG CGG CGA GAG 816 

Trp Asp Gin Met Phe Ala Phe Ala Gin Arg His Val Glu Arg Arg Glu 

260 265 270 

GCA GAG GCA GCC ATG AGG AAC GGA GGA CAG CCC GAG AAG GAC CTG GAG 864 

Ala Glu Ala Ala Met Arg Asn Gly Gly Gin Pro Glu Lys Asp Leu Glu 

275 280 285 

TCT GGG GCG CAC CTG ACC CAC TTC CTG TTC CGG GAA GAG TTG CCT GCC 912 

Ser Gly Ala His Leu Thr His Phe Leu Phe Arg Glu Glu Leu Pro Ala 

290 295 300 

CAG TCC ATC CTG GGA AAT GTG ACA GAG TTG CTA TTG GCG GGA GTG GAC 960 

Gin Ser He Leu Gly Asn Val Thr Glu Leu Leu Leu Ala Gly Val Asp 
305 310 315 320 

ACG GTG TCC AAC ACG CTC TCT TGG GCT CTG TAT GAG CTC TCC CGG CAC 1008 

Thr Val Ser Asn Thr Leu Ser Trp Ala Leu Tyr Glu Leu Ser Arg His 

325 330 335 

CCC GAA GTC CAG ACA GCA CTC CAC TCA GAG ATC ACA GCT GCC CTG AGC 1056 
Pro Glu Val Gin Thr Ala Leu His Ser Glu He Thr Ala Ala Leu Ser 

340 345 350 

CCT GGC TCC AGT GCC TAC CCC TCA GCC ACT GTT CTG TCC CAG CTG CCC 1104 

Pro Gly Ser Ser Ala Tyr Pro Ser Ala Thr Val Leu Ser Gin Leu Pro 

3 8 ffiSE# 2000-3012587 
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355 360 365 

CTG CTG AAG GCG GTG GTC AAG GAA GTG CTA AGA CTG TAC CCT GTG GTA 1152 

Leu Leu Lys Ala Val Val Lys Glu Val Leu Arg Leu Tyr Pro Val Val 

370 375 380 

CCT GGA AAT TCT CGT GTC CCA GAC AAA GAC ATT CAT GTG GGT GAC TAT 1200 

Pro Gly Asn Ser Arg Val Pro Asp Lys Asp lie His Val Gly Asp Tyr 
385 390 395 400 

ATT ATC CCC AAA AAT ACG CTG GTC ACT CTG TGT CAC TAT GCC ACT TCA 1248 

He He Pro Lys Asn Thr Leu Val Thr Leu Cys His Tyr Ala Thr Ser 

405 410 415 

AGG GAC CCT GCC CAG TTC CCA GAG CCA AAT TCT TTT CGT CCA GCT CGC 1296 

Arg Asp Pro Ala Gin Phe Pro Glu Pro Asn Ser Phe Arg Pro Ala Arg 

420 425 430 

TGG CTG GGG GAG GGT CCC ACC CCC CAC CCA TTT GCA TCT CTT CCC TTT 1344 

Trp Leu Gly Glu Gly Pro Thr Pro His Pro Phe Ala Ser Leu Pro Phe 

435 440 445 

GGC TTT GGC AAG CGC AGC TGT ATG GGG AGA CGC CTG GCA GAG CTT GAA 1392 

Gly Phe Gly Lys Arg Ser Cys Met Gly Arg Arg Leu Ala Glu Leu Glu 

450 455 460 

TTG CAA ATG GCT TTG GCC CAG ATC CTA ACA CAT TTT GAG GTG CAG CCT 1440 

Leu Gin Met Ala Leu Ala Gin He Leu Thr His Phe Glu Val Gin Pro 
465 470 475 480 

GAG CCA GGT GCG GCC CCA GTT AGA CCC AAG ACC CGG ACT GTC CTG GTA 1488 

Glu Pro Gly Ala Ala Pro Val Arg Pro Lys Thr Arg Thr Val Leu Val 

485 490 495 

CCT GAA AGG AGC ATC AAC CTA CAG TTT TTG GAC AGA TAGTCCCATG 1534 
Pro Glu Arg Ser lie Asn Leu Gin Phe Leu Asp Arg 

500 505 
GAAAGAGACT GTCATCATCA CCCTTTCATT CATCATAGGG ATAAGATTTT TTGTAGGCAC 1594 

3 9 £ttfi£4f 2000-301 2587 
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AAGACCAAGG 


TATACATCTT 


CCCCTAATGC 


CTATCTGACC 


AAACTGGATA 


GAACCACCAT 


1654 


AGTGAAGTGT 


GAGGCGGCTC 


TGACCAATGT 


GTGAAGTATG 


CACTTGGCCT GACTCAGGAA 


1714 


GCCAGGTGAG 


AAAACCATGG 


TCTCTCTGCT 


TGCTTGGCCC 


TTCTGATCAT GTATGCATCC 


1774 


CCCAAGGATG 


AAATCAGATT 


TTAACTAATA 


ATGCTGGATG 


GCCTGAAGGA 


AAGATTCAAC 


1834 


TGCCTCTCTT 


TTTGGGCTTT 


CATAGTGTTC 


ATTGATGCTG 


CTGGCTRRGC 


ATTTGTCAAA 


1894 


GCATAAGCTC 


AGTAGCTGTG 


CATCTGGTCT 


GNACCTGGTT 


GGTCCTTCGT 


CTTTGCATGT 


1954 


AAGCTCTTTG 


AGAGGAAGGG 


TGAAGTCTTA 


TTTGTTTTTT 


ATGTCCCCTG 


CCAGGGCCTG 


2014 


TCTCTGACTA 


GGTGTCACCA 


TACACATTCT 


TAGATTGAAT 


CTGAACCATG 


TGGCAGAAGG 


2074 


GATAAGCAGC 


TTACTTAGTA 


GGCTCTGTCT 


ACCCCCTTCC 


TTCTTTGTCT 


TGCCCCTAGG 


2134 


AAGGTGAATC 


TGCCCTAGCC 


TGGTTTACGG 


TTTCTTATAA 


CTCTCCTTTG 


CTCTCTGGCC 


2194 


ACTATTAGGT 


GGGTTTGCCC 


CATCACTTAG 


TTCTCAGGCA 


GAGACATCTT 


TGGGCCTGTC 


2254 


CCTGCCCAGG 


CCTCTGGCTT 


TTTATATTGA 


AAATTTTTAA 


ATATTCACAA 


ATTTTAGAAT 


2314 


AAACCAAATA 


TTCCATTCTT 


AAAAAAAAAA 


AAAAAAAAAA 


AAAAAAAA 
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